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(57) A medical inspection system comprising a 
medical inspection part (1), a patient table (2,16) 
movable relative to the medical inspection part 
(1) and a position detector (24) for locating the 
position of the patient table (2,16). According to 
the present invention, the system is controlled 
by various kinds of control computers 
(6,11,12,14) so that the position of the patient 
table (2,16) with respect to the medical inspec- 
tion part (1) can be securely located. This sys- 
tem is applied to an X-ray CT system. The 
present invention also provides a method for 
locating the patient table (2,16) with respect to 
the medical inspection part (1) of the system. 
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BACKGROUND OF THE INVENTION 

(Field of the Invention) 

5 The present invention relates to a medical inspection system such as an X-ray CT system and to a method 

for locating the position of a patient table of the system. 

(Prior Art) 

10 In the case of the conventional X-ray CT system, the patient is placed on the roof panel of a patient table. 

Where the roof panel of the patient table is positioned, the relative position between the scanner gantry of the 
X-ray CT system and the roof panel of the patient table is made use of. This is because where an X-ray CT 
diagnosis is made, it is necessary for the diagnostician to know the distance from the position at which he de- 
sires to start photographing to the affected part of the patient's body. That is, for photographing an X-ray CT 

is image, a fluoroscopic image (scanogram) is used for positioning. In this case, when the target is the patient's 
head, the photographing position is determined at the same pitch, i.e., 5 mm or 1 0 mm from the eyeball toward 
the neck. 

In this case, the value for each photographing position itself is not significant Such a position is a piece 
of information by which the X-ray CT system manages (i.e., it is used to decide ranking when the CT system 

20 displays images). The above-described procedures have been taken for the conventional roentgenography and 
the diagnostic method based thereon. In the conventional X-ray photography, no positional information has 
been incorporated in the photographing procedures and it is the present state of the art that the distance from 
a reference portion of the patient's body (i.e., an internal organ, a bone and etc.) is measured. This fact shows 
that no coordinate system is required for X-ray photographing. 

25 Further, from the fact that an X-ray photographing system photographs X-ray CT images a plurality of times 

at certain intervals of time, the introduction of the concept of "absolute position" follows as a logical conse- 
quence so that it becomes necessary to set the patient's body at a certain position at all times. 

This is impractical when we consider that the patient is a human being and his health condition is always 
changing with time. Even a healthy person can not reproduce the same posture and position at an interval of 

30 time. 

For the above reasons, it has conventionally been practiced without exception that a fluoroscopic image 
is photographed and after positioning, a CT image is photographed. 

Accordingly, in the conventional X-ray CT system, the position of the roof panel of the patient table is not 
measured on the basis of the absolute position. 
35 Fig. 5 shows the routine of a method for positioning the roof panel of the patient table in the above- 

described conventional X-ray system. In Fig. 5, photographing position data for CT image photography can be 
set as desired. As an example, the patient's head P is shown in an image (scanogram) G displayed on a monitor 
by CT scan photography and a slice initiating position IP is set with a positioning cursor C. 

Next, the roof panel R of the patient table T is automatically moved to the slice initiating position IP. In the 
40 example shown in Fig. 5, the central portion of the patient's head P is set to the slice initiating position IP. In 
a coordinate system with the slice initiating position IP being 0 mm, the direction in which the roof panel R of 
the patient table T enters the scanner gantry is set to a minus (-) direction and the direction opposite thereto 
is set to be a plus (+) direction. Then CT scan photography is initiated. 

Usually, the same person is subjected to photographing again at a certain time interval (at least one day) 
45 from his first photographing but the positional relationship between CT images obtained in different time zones 
is not regarded as a matter of so much importance. Further, in the case of the patient table of any of the existing 
CT systems, the roof panel and the body of the patient table are connected by a mechanical latch mechanism. 
Therefore, as an emergency measure, only the roof panel can be made manually movable by releasing the 
mechanical latch mechanism by hand. Therefore, it has hitherto been considered that it is not necessary for 
so the diagnostician to know the absolute position of the patient table. 

From the foregoing, the existing X-ray CT systems employ neither hardware nor software measures for 
relating the position of the patient table to that of the scanner gantry. In other words, the diagnostician or op- 
erator can not accurately locate the position of the roof panel of the patient table with respect to the position 
of the scanner gantry at all times. By the way, it should be noted that the vertical position of the patient table 
55 is measured with a potentiometer or other similar measuring means and the height of the patient table is con- 
trolled on the basis of the absolute (or reference) position. Consequently, the existing X-ray CT systems are 
accompanied with the following problems. 

That is, referring to Fig. 6, when the patient table T is lowered in the direction F with the roof panel R de- 
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livered into the scanner gantry S t the roof panel R and the scanner gantry S interfere with each other. The 
reason for this is that even when the projecting portion of the roof panel R lies in the opening OP of the scanner 
gantry S, it can not be detected because there is no device for identifying the positional relationship between 
the roof panel R and the scanner gantry S and hence the interference therebetween can not be avoided. 

5 In addition, of the conventional CT systems, there is, as shown in Fig. 7, one that has such an interlocking 

means as inhibiting the delivery of the roof pane! R when the position of the patient table T is lower than the 
lowest position of the opening OP of the scanner gantry S. However, when its mechanical latch mechanism 
is released, the roof panel R can be moved manually. In this manual operation, both the roof panel R and the 
scanner gantry S interfere with each other, still. 

10 The above interlock is a device that prevents, through a control circuit, the occurrence of an abnormal op- 
eration in response to a certain operation, thereby preventing the occurrence of a danger or that abnormal op- 
eration, or a device for inhibiting the initiation or continuation of the operation of the equipment unless preset 
conditions are satisfied. 

Further, as shown in Fig. 8, the scanner gantry S has a mechanism which causes the scanner gantry itself 
is to tilt in the direction of the arrow E and an interlock for controlling the amount of tilting of the scanner gantry 
S depending on the vertical position of the patient table T is employed. Further, for the scanner gantry S which 
has already been tilted, the operation of lifting the patient table T in the direction of the arrow G is controlled 
by an interlock. 

However, if the patient table T is further lowered in the direction of the arrow F or the scanner gantry S is 

20 further tilted in the state shown in Fig. 8, the roof panel R and the scanner gantry S may interfere with each 
other at a point PO of the opening OP of the scanner gantry S. This is because the positional relationship be- 
tween the scanner gantry S and the patient table T can not be identified. 

Further, in the conventional X-ray CT system, offset measuring processing known as air calibration is exe- 
cuted to measure an offset quantity of a detector at the time of termination of the warming-up immediately 

25 after the starting of the system and during the use (every 2 or 3 hours). This offset measurement is one of the 
important processings because an offset has a great effect on the quality of CT images. 

During the air calibration, the opening of the scanner gantry must be kept empty. If this air calibration is 
performed in a state in which the roof panel or the like is within a X-ray photographing region, the offset quantity 
becomes faulty resulting in deteriorating the CT scan image quality. 

30 In the conventional X-ray CT system, the position of the roof panel is not controlled on the basis of the 
absolute position as described above, it is impossible to recognize whether or not the roof panel lies in the X- 
ray photographing region when air calibration is started. Therefore, the diagnostician or operator moves the 
roof panel sufficiently away from the X-ray photographing region in advance of the initiation of air calibration. 
Some X-ray CT systems are arranged to display on a monitor or the like a message for prompting the di- 

35 agnostician or operator to move the roof panel at the time of initiating air calibration. However, there has hitherto 
been no system that can automatically identify the position of the roof panel for checking purposes (because 
the roof panel position is not controlled on the basis of the absolute position). Consequently, even if air cali- 
bration is performed with the roof panel lying in the X-ray photographing region, the diagnostician or operator 
may not become aware of the failure of air calibration until he obtains CT images because the system has no 

40 function of checking whether or not the roof panel is present in the X-ray photographing region. This also leads 
to the lowering of operating efficiency. 

SUMMARY OF THE INVENTION 

45 Accordingly, an object of the present invention is to provide a medical inspection system which is capable 
of securely (reliably) locating the position of a patient table forming part thereof. 

Another object of the present invention is to provide a method of securely locating the position of the patient 
table of the medical inspection system. 

To attain the above objects, the medical inspection system according to the present invention comprises 
so a medical inspection portion for making a medical inspection of a patient, a patient table for delivering the pa- 
tient placed thereon to the medical inspection portion, and a position detecting device for locating the position 
of the patient table moving toward the medical inspection portion. In the present invention, the medical inspec- 
tion system is preferably an X-ray CT system. Further, the position detecting device is preferably disposed be- 
tween the medical inspection part and the patient table and is preferably adapted to locate the position of the 
55 patient table by transmitting an ultrasonic wave. 

Further, the method of locating the position of the patient table is performed such that the movement of 
the patient table relative to the medical inspection portion for making a medical inspection of a patient is de- 
tected. The position of the patient table is preferably located by a height detector using an ultrasonic wave and 
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the medical inspection portion is preferably a scanner gantry of an X-ray CT system. 

In the above-described arrangement, the position detecting device detects the movement of the patient 
table toward the medical inspection portion to thereby prevent interference between the medical inspection 
portion and the patient table. 
5 Further, where the present invention is applied to an X-ray CT system, for example, whether or not a part 

of the patient table lies in the medical inspection portion is detected by the position detecting device when air 
calibration is carried out 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 

Fig. 1 is a block diagram of an X-ray CT system as a preferred embodiment of a medical inspection system 
according to the present invention; 

Fig. 2 is a diagram showing a scanner gantry and a patient table included in the X-ray CT system shown 
in Fig. 1. 

15 Fig. 3 is a diagram showing in detail relationships among the scanner gantry, the patient table and a de- 
tector included in the X-ray CT system shown in Fig. 1 ; 

Fig. 4 is an illustration of how the position of the roof panel of the patient table of the X-ray CT system 
shown in Fig. 1 is located following the delivery of the table; 

Fig. 5 is an illustration of how a roof panel of a patient table of a conventional X-ray CT system is positioned; 
20 Fig. 6 is a diagram showing the positional relationship between a scanner gantry and the roof panel of the 
patient table of the conventional X-ray CT system shown in Fig. 5; 

Fig. 7 is a diagram showing the positional relationship between the scanner gantry and the roof panel of 
the patient table of the conventional X-ray CT system when the vertical position of the roof panel is lower 
than the height of an opening of the scanner gantry; and 
25 Fig. 8 is a diagram showing an example in which the scanner gantry of the conventional X-ray CT system 

is tilted during use of the system. 

PREFERRED EMBODIMENTS OF THE INVENTION 

30 Preferred embodiments of the present invention will now be described in detail with reference to the ac- 

companying drawings. 

It should be noted in this connection that the following embodiments are preferred specific examples of 
the present invention so that various technically preferable limitations are imposed but the scope of the present 
invention is not limited to these embodiments unless otherwise specified in the following description. 

35 Now, referring to Fig. 1 which is a block diagram of a X-ray CT system as a preferred embodiment of a 
medical inspection system according to the present invention, the X-ray CT system roughly comprises a scan- 
ner gantry 1, a patient table 2, a X-ray control unit 3, an operator console 4, an image processing unit 5 and 
a central control computer 6. The scanner gantry 1 forms itself a medical inspection part Further, the scanner 
gantry 1, the X-ray control unit 3 and the operator console 4 are provided with control computers 11, 12 and 

40 14, respectively. 

The scanner gantry control computer 11 controls mechanisms included in the scanner gantry 1 and also 
controls the horizontal and vertical movements of the patient table 2. Further, the scanner gantry control com- 
puter 11 monitors the input condition of an operation panel (not shown) installed on the surface of the scanner 
gantry 1 and displays information on the position and height of a roof panel 16 of the patient table 2. 
45 The X-ray generator control computer 12 controls a generated X-ray output and monitors whether or not 
the X-ray control unit 3 is in its normal state. 

The operator console control computer 14 monitors the input condition of switches on the operator console 
4, displays information by display devices formed of LEDs and by a segment type display device. 

Within the scanner gantry 1 there are disposed on the same rotary plate (not shown) an X-ray tube 7 and 
so an X-ray detector 8 in opposite relationship with each other. 

When X-ray CT images are to be photographed, an object of inspection (i.e., a patient) placed on the roof 
panel 16 of the patient table 2 is moved in advance into an aperture 1a or an opening of the scanner gantry 
1 and then the rotary plate having the X-ray tube 7 and the X-ray detector 8 mounted thereon is rotated through 
360° around the patient for X-ray radiation thereby collecting data. That is, by rotating the rotary plate, a pre- 
ss determined portion of the patienf s body is subjected to X-ray CT scanning. 

Thus, the pieces of data collected from the X-ray detector 8 are sent to a measured data buffer 13 in se- 
quence and after analog-digital signal conversion, CT image data is stored therein. The stored raw data on 
CT images is then transferred to the image processing unit 5 where a X-ray CT image is formed by recon- 
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structive operation processing. 

The X-ray CT image thus formed is displayed on an image display monitor 10 provided on the operator 
console 4 and also stored in an external storage 1 5. 

An operation monitor 9 is used by the central control computer 6 to display information for guiding and 
5 supporting the diagnostician or operator in operation and also to display the operating conditions of the system. 

Next, the CT image photographing method by the X-ray CT system will be described. 

In Fig. 1, the diagnostician or operator keeps the roof panel 16 moved into the aperture 1a of the scanner 
gantry 1 in advance together with a patient thereon in advance. Then, the diagnostician or operator selects 
and sets CT image photographing conditions by using the operator console 4 and the operation monitor 9. The 
10 photographing conditions vary depending on the portion of the patient's body to be photographed and are main- 
ly composed of X-ray generating conditions (tube voltage, tube current, scanning time and etc.) and image 
reconstructing conditions (number of display matrices, filter configuration, magnifying power and etc.). 

Upon determination of photographing conditions, the central control computer 6 reads them out from the 
operator console control computer 14, changes the format of the photographing conditions to a predetermined 
15 one and issues a "photographing preparation" instruction to both the scanner gantry control computer 11 and 
the X-ray generator control computer 12. 

In a system that is attended with the generation of X-rays, the rotor (i.e., a target rotating anode) in the X- 
ray tube is started and when it has come to rotate at a constant speed, the X-ray generator control computer 
12 gives a preparation completion instruction to the central control computer 6. 
20 In the scanning gantry, on the other hand, the X-ray tube 7 and the X-ray detector 8 must remain stationary 
at a predetermined position (i.e., initial position) at the time of starting CT image photographing. 

Accordingly, if the X-ray tube 7 and the X-ray detector 8 are not at the initial position when the "photo- 
graphing preparation" instruction is issued from the central control computer 6, the scanner gantry control 
computer 11 detects it and executes a processing for returning the X-ray tube 7 and the X-ray detector 8 to 
25 the initial position. 

When the preparation is completed in all the units and the control computers 11 , 12 and 14 for the units 
recognize the preparation completion, the central control computer 6 gives an X-ray exposure instruction to 
the X-ray generator control computer 12 and also instructs the image processing unit 5 to initiate capturing 
X-ray data. 

30 CT image photographing is effected by rotating both the X-ray tube 7 and the X-ray detector 8 through 

more than 360° around the patient's body, which has been moved into the aperture la of the scanner gantry 
1, thereby collecting data. However, some X-ray CT systems are designed so that data collection can be ef- 
fected by rotating the X-ray tube 7 and the X-ray detector 8 through not more than 300° in order to minimize 
the exposure to X-rays and reduce the influence of the movement of the patient's body due to breathing, for 

35 example. 

Data that is obtained by one X-ray exposure (pulse exposure) or one data sampling (continuous exposure) 
is called 1 view (or 1 projection). During one revolution of the X-ray tube 7 and the X-ray detector 8, a prede- 
termined number of views are obtained. 

Since the data outputted by the X-ray detector 8 is in the form of analog signals, they are converted into 
40 digital signals and then sequentially stored into the measured data buffer 13. 

Simultaneously with the initiation of the X-ray exposure, the central control computer 6 gives the image 
processing unit 5 an image reconstruction operation initiation instruction. The reason why such instruction is 
given to the image processing unit 5 simultaneously with the initiation of X-ray exposure is that the system is 
designed so as to minimize the time interval from the termination of the X-ray exposure to the formation of a 
45 CT image. The image processing unit 5 that has been given the instruction sequentially reads out data from 
the measured data buffer 13 and initiates image reconstruction operation. 

Thus, upon formation of a CT image, the image processing unit 5 displays it on the image display monitor 
10 and stores the CT image in the external storage 15. Further, if desired, the raw data stored in the measured 
data buffer 13 is similarly stored in the external storage 15. 
so Next, referring to Figs. 2 and 3, the relationship between the scanner gantry 1 and the patient table 2 is 
as follows: 

The roof panel 16, which is also called the top of the patient table, is movable in directions IN and OUT. 
The IN direction is assumed to be minus (-) direction and the OUT direction is assumed to be (+) direction. 
The height of the roof panel 16 from the floor FL is represented by H and the lowermost height of the opening 
55 1a of the scanner gantry 1 is represented by HG. 

As shown in Fig. 3, a detector 24 which serves as a position detector for the roof panel 16 is disposed 
between the scanner gantry 1 and the patient table 2. The detector 24 is preferably disposed on the floor FL 
to detect whether or not the roof panel 16 has been delivered (projected) toward the scanner gantry 1 by gen- 
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eratlng an ultrasonic wave. Specific examples which can be employed as the detector 24 include a horn (acous- 
tic synthesizer) accommodated in a shielded casing, a piezoelectric vibrator and an aerial ultrasonic vibrator 
formed from a damper. 

As shown in Fig. 3, the detector 24 is connected to a transmitting circuit 25 and a receiving circuit 26. The 
5 transmitting circuit 25 is connected to a control circuit 28 and the reception circuit 26 is connected to the control 
circuit 28 through an amplifier circuit 27, 

The system is arranged such that on the basis of a signal from the transmitting circuit 25, the detector 24 
transmits an ultrasonic wave toward the lower surface 16a of the roof panel 16 and the ultrasonic wave re- 
flected from the lower surface 16a of the roof panel 1 6 can be received by the receiving circuit 26. 
10 The amplifier circuit 27 amplifies an analog signal from the receiving circuit 26. The control circuit 28 is 

adapted to control the whole circuit and to calculate the distance from the detector 24 to the roof panel 16. 

An output circuit 29 is connected to the control circuit 28 to convert a digital signal from the control circuit 
into a desired output form (from digital to analog signal). The output circuit 29 is also connected to an input 
circuit 31 which is connected directly to the scanner gantry control computer 11. 
15 Generally, there are two different ultrasonic detector systems of which one is the pulse-echo system in 
which distance measurement is effected by measuring a time interval from the moment an ultrasonic wave is 
transmitted from a detector to the moment the ultrasonic wave reflected from an object returns to the detector 
and the other is the FM-CW (frequency-modulated continuous wave) system in which distance information is 
sampled by using a frequency-modulated continuous wave. In the present invention, however, either of the 
20 ultrasonic detector systems may be used without any restriction. 

The position A shown in Fig. 3 is the position of the roof panel 16 which can be detected by the detector 
24 whereas the position A1 is the position of the roof panel which can not be detected by the detector 24. Fur- 
ther, the position A2 roughly shows one example of the position of the roof panel 16 during CT image photo- 
graphing. As long as the distal end 16b of the roof panel 1 6 is forwardly of at least the position A as viewed in 
25 the IN (-) direction, it is possible to detect that the roof panel 16 has been delivered toward the scanner gantry 
1. Since the roof panel 16 has been completely delivered into the aperture la of the scanner gantry 1 when 
CT image photographing is carried out, the detector 24 can securely (reliably) detect the roof panel 16. 

Further, in Fig. 3, H designates the height of the roof panel 16 and D designates the distance between the 
detecting surface 24a of the detector 24and the lower surface 16a of the roof panel 16. In addition, h designates 
30 the height of the detecting surface 24a from the floor FL forming a system installation surface. If the height h 
is already known, the height H of the roof panel 16 and the distance D can be calculated from the following 
mathematical expression 1. Assuming that the height (or distance) from the system installation surface FL to 
the lower end of the scanner gantry aperture 1a is HG, if H % HG, the roof panel 16 will interfere with (or run 
against) the scanner gantry 1 during movement of the roof panel 16. 
35 ~ H = D + h (1) 

Next, a method of detecting delivery of the roof panel and a method of obtaining the height of the roof panel 
according to the present invention will be described. 

The transmitting circuit 25 generates an ultrasonic wave through the detector 24. If the roof panel 16 has 
been delivered toward the scanner gantry 1 to such an extent that the distal end 16b of the roof panel 16 is 
40 closer to the aperture 21 of the scanner gantry 1 than the position A, the ultrasonic wave is reflected from the 
roof panel 16 to return to the detector 24. The returned ultrasonic wave is then received by the receiving circuit 
26 which latter generates an analog signal. The analog is then amplified by the amplifier circuit 27 and sent 
to the control circuit 28. 

In the control circuit 28, the distance D between the detecting surface 24a and the roof panel 16 is meas- 
45 ured by the either of the two systems described above (particularly the pulse-echo system is the mainstream). 
The measured data is outputted to the scanner gantry control computer 11 by the output circuit 29. 

The scanner gantry control computer 11 recognizes the output data and displays it on a 7-segment display 
device or the like (not shown) provided on the operator console 4, shown in Fig. 1 . 

Since the scanner gantry control computer 11, shown in Fig. 3, also controls the horizontal movement and 
so rising and lowering operations of the roof panel 16 of the patient table 2, as described above, it is also possible 
to decide whether or not to allow horizontal movement of the roof panel 16 on the basis of the data from the 
output circuit 29. 

If the height HG of the aperture 1a of the scanner gantry 1 is not lower than the height H of the roof panel 
16, horizontal movement of the roof panel 16 of the patient table 2 is disallowed. Conversely, if the detector 
55 24 has already detected the delivery of the roof panel 16, it is also possible to disallow rising and lowering op- 
erations of the patient table 2. 

The conventional X-ray CT systems have already been provided with a function of detecting the heightwise 
position of the patient table always by the absolute position. Generally, this detecting function is realized with 
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a potentiometer, an encoder, etc. The reason for this is to provide an interlock between the height of the patient 
table 2 and the height of the aperture 1a of the scanner gantry 1. 

In contrast, according to the instant embodiment, there are cases where no ultrasonic wave can be re- 
ceived by the detector 24, which is connected to the control circuit 28 shown in Fig. 3. For example, a case 
5 where the distal end 16b of the roof panel 16 is at the position A1 in Fig. 3, or a case where the roof panel 16 
is at a distance where it cannot be detected from the detector 24. The case where the roof panel 16 is at a 
distance where it cannot be detected from the detector 24 is a case where the roof panel 16 is at a considerably 
high position from the floor FL because of the rising operation of the patient table 2. 

Therefore, the control circuit 28 shown in Fig. 3 has previously been provided with a function whereby a 
10 signal can be outputted from the output circuit 29 only when the roof panel 1 6 as an object of detection is within 
a certain distance range, or only when the object of detection is outside a certain range. 

Accordingly, it is also possible to arrange the system such that when the distal end 16b of the roof panel 
1 6 is at the position A1 , or when the roof panel 1 6 is at a distance where it cannot be detected from the detector 
24, as described above, the output circuit 19 outputs a signal so that the scanner gantry computer 11 recog- 
15 ntzes it 

With this method, the scanner gantry control computer 11 can recognize the delivery of the roof panel 16, 
and it is therefore possible to prevent an interference between the scanner gantry 1 and the roof panel 16 in 
the same way as the above. 

In the conventional X-ray CT systems, the gap between the scanner gantry 1 and the patient table is small, 
20 and the scanner gantry 1 is frequently tilted during CT image photographing. 

It is possible to adopt an interlock whereby when the scanner gantry 1 is tilted, the scanner gantry control 
computer 11 recognizes delivery of the roof panel 16 to prevent an interference between the scanner gantry 
1 and the roof panel 16. 

In addition, in a case where offset measuring processing (air calibration) is carried out, as described above, 
25 when the roof panel 16 lies in the aperture la of the scanner gantry 1, the presence of the roof panel 16 can 
be recognized. In this case, if the presence of the roof panel 16 is recognized, alarm display can be made on 
the operator console 4, for example, through the central control computer 6 and the operator console control 
computer 14, which are shown in Fig. 1. 

Next, Fig. 4 will be referred to. 
30 Fig. 4 is a sequence flowchart showing an example of use of the X-ray CT system according to the present 

invention when the diagnostician or the operator manually operates the scanner gantry 1 show in Fig. 1. 

The sequence flowchart shown in Fig. 4 mainly describes the procedure in which the scanner gantry con- 
trol computer 1 1 shown in Fig. 3 judges whether or not the roof panel 16 has been delivered toward the scanner 
gantry 1. 

35 The ultrasonic detector 24 shown in Fig. 3 is always in an operative state, and the scanner gantry control 
computer 11 is in operation to recognize the height H of the patient table 2 and deliver of the roof panel 16. 

The scanner gantry control computer 11 limits the vertical movement of the patient table 2 and the hori- 
zontal movement of the roof panel 16 through an interlock according to whether or not the roof panel 16 has 
been delivered and on the basis of the result of comparison between the height of the patient table 2 and the 

40 height HG of the lower end of the aperture 1a of the scanner gantry 1 . 

That is, the detector 24 in Fig. 3 is transmitting an ultrasonic wave to judge whether or not the roof panel 
16 in Fig. 3 has been delivered (Step STO). 

If it is detected by the detector 24 that the roof panel 16 has been delivered then, when a height comparison 
(Step ST1) determines that the height H of the patient table 2 in Fig. 3 is higher than the height HG of the aper- 

45 ture 1a of the scanner gantry 1 (Step ST 2), the patient table 2 can be moved only upwardly (Step ST3), and 
the roof panel 16 can be moved horizontally in the IN/OUT direction (Step ST4). 

On the other hand, when the height H of the patient table 2 is lower than the height HG of the aperture 1a 
of the scanner gantry 1 (Step ST5), the patient table 2 can be moved both upwardly and downwardly (Step 
ST6), and the roof panel 16 can be moved horizontally only in the OUT direction (Step ST7). 

so On the other hand, if it is detected by the detector 24 that the roof panel 16 has not yet been delivered 

then, when a height comparison (Step ST8) determines that the height H of the patient table 2 is higher than 
the height HG of the aperture la of the scanner gantry 1 (Step ST9), the patient table 2 can be moved both 
upwardly and downwardly (Step ST10), and the roof panel 16 can be moved horizontally in the IN/OUT direction 
(Step ST11). 

55 On the other hand, when the height H of the patient table 2 is lower than the height HG of the aperture 1a 

of the scanner gantry 1 (Step ST12), the patient table 2 can be moved both upwardly and downwardly (Step 
ST13), and the roof panel 16 can be moved horizontally in the IN/OUT direction (Step ST14). 

In the illustrated embodiment of the present invention, the scanner in which the X-ray tube 7 and the X- 
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ray detector 8, which are disposed to face each other as shown in Fig. 1, are rotated, Is called the scanner 
gantry 1, together with the peripheral mechanisms thereof. In addition, the roof panel 16, which is the object 
of detection, is capable of rising and lowering on the patient table 2 and also capable of moving horizontally. 

The roof panel 16 of the patient table 2 is moved into the opening la (also know as aperture), which is pro- 
5 vided in the scanner gantry 1, and set in position. Thereafter, diagnostic data is collected by X-ray exposure. 

The embodiment of the present invention particularly has the following features: 

The ultrasonic detector 24 is installed in the gap between the scanner gantry 1 and the patient table 2. 

When the roof panel 16 is delivered from the patient table 2, the ultrasonic detector 24 detects the pro- 
jection of the roof panel 16 to confirm the delivery of the roof panel 16 and also measures the distance D from 
10 it to the roof panel 16. 

The scanner gantry control computer 1 1 predicts an interference between the roof panel 1 6 and the scan- 
ner gantry 1 and decides whether or not to allow the movement of the roof panel 1 6 and the patient table 2. 

As has been described above, the embodiment of the present invention enables prevention of an interfer- 
ence between the roof panel of the patient table and the scanner gantry simply by detecting the delivery (pro- 
fs jection) of the roof panel toward the scanner gantry without directly measuring the absolute position of the roof 
panel. Thus, the safety in operation can be improved. 

In addition, since it is possible to decide whether or not the roof panel is present in the X-ray photographing 
region, it is possible to prevent a failure in offset measurement Thus, it is possible to improve both the image 
quality and the operating efficiency. 
20 Since it is particularly preferable for the detector to use an ultrasonic wave, the detector can also be used 
as a sensor for measuring a change in distance in the same way as in the case of a potentiometer. 

Since an ultrasonic wave is used for detection, various merits are provided. That is, the delivery (or pro- 
jection) of the roof panel and the distance can be measured independently of the material of the roof panel. 
Moreover, there is no disadvantageous effect on the human body. 
25 Incidentally, the present invention is not limited to the foregoing embodiment. 

For example, the present invention can be applied to not only X-ray CT systems but also medical inspection 
systems of other types or in other fields, which have a medical inspection part and a patient table, e.g., emission 
CT systems (nuclear medical diagnostic systems) such as MR! (Magnetic Resonance Imaging) system, mag- 
netic resonance SPECT (Single Photon Emission CT), PET (Position Emission CT), etc. 
30 As has been described above, according to the present invention it is possible to prevent an interference 

between the medical inspection part and the patient table simply by detecting the delivery (projection) of the 
roof panel of the patient table without directly measuring the absolute position of the roof panel. Thus, safety 
can improved. 

In addition, since it is possible to decide whether or not the patient table interferes with the medical in- 
35 spection part, when the present invention is applied to an X-ray CT system, for example, it is possible to prevent 
a failure in offset measurement and hence possible to improve the image quality and the operating efficiency. 
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Receiving circuit 




27: 


Amplifier circuit 




28: 


Control circuit 




29: 


Output circuit 




31: 


Input circuit 


55 


11: 


Scanner gantry control computer 




Fig. 4 






(1): 


Detector operation 




STO: 


Recognition of Presence of Roof 



8 



EP0 641 545 A1 



(2): 


Yes 


(3): 


Height comparison 


(4): 


None 


(5): 


Height comparison 


(6): 


Patient table high 


(7): 


Low (ST5) 


(8): 


High (ST9) 


(9): 


Low (ST12) 


ST3: 


Patient table ascent only 


ST6: 


Patient table ascent and descent 


ST10: 


Patient table ascent and descent 


ST13: 


Patient table ascent and descent 


ST4: 


Roof panel IN/OUT movements 


ST7: 


Roof panel OUT movement only 


ST11: 


Roof panel IN/OUT movements 


ST14: 


Roof panel IN/OUT movements 


Fig. 5 





( 1 ) Position ing cursor C 

(2) Slicing start position IP 
20 (3) Roof panel R 

(4) Patient table T 

(5) Scanning measurement start 



25 Claims 



1. A medical inspection system comprising: 

a medical inspection part (1) for making a medical inspection of a patient; 

a patient table (2,16) for delivering the patient placed thereon to said medical inspection part (1); 

30 and 

a position detector (24) for detecting the movement of said patient table (2,16) toward said medical 
inspection part (1). 

2. A medical inspection system according to claim 1 , which is an X-ray CT system. 

35 

3. A medical inspection system according to claim 1 , wherein said position detector (24) is disposed between 
said medical inspection part (1) and said patient table (2,16). 

4. A medical inspection system according to claim 1 , wherein said position detector (24) detects the move- 
^ ment of said patient table (2,16) by using an ultrasonic wave. 

5. A medical inspection system according to claim 1, wherein said position detector (24) is connected to a 
control circuit (28) which has the function of generating a signal through an output circuit (29) only when 
a roof panel (16) of said patient table (2,16) as a detecting target is within or outside a predetermined dis- 
tance range. 

45 

6. A method of locating a movable patient table (2,16) for placing a patient thereon in a medical inspection 
system, said method comprising the step of locating the patienttable (2,16) relative to a medical inspection 
part (1) of the medical inspection system for making a medical inspection of the patient. 

so 7. A method according to claim 6, wherein the movement of said patient table (2,1 6) is deteted only by a 
height detector (24) using an ultrasonic wave. 

8. A method according to claim 6, wherein the medical inspection part (1) of said medical inspection system 
is formed of a scanner gantry of an X-ray CT system. 

55 
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FIG. 5 
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